Bonsai is the street name of synthetic marijuana, which is a psychoactive substance. Since synthetic cannabinoids are easily accessible and cheap, their use is becoming widespread day by day. It can cause not only various clinical symptoms but also severe rhabdomyolysis. In this case, with severe rhabdomyolysis, we tried to discuss the treatment challenges of the patient examined in intensive care unit with the history of bonsai use.
Introduction
Bonsai, which is the street name of synthetic marijuana is a psychoactive substance. Since synthetic cannabinoids (SC) are easily accessible and cheap, their use is becoming widespread day by day. Cannabinoids are lipid soluble and non-polar, and consist of 22 to 26 carbon structure/atoms (1) . Also they easily evaporate when smoked. These SC effects are carried out through CB1 and CB2 receptors and the active ingredient is delta-9-tetrahydrocannabinol (THC).
While CB1 receptors are responsive from the psychoactive component of cannabinoids, the CB2 receptors control the release of cytokines and the migration of immune cells (2, 3) . The use of SC causes mental status changes, seizures, central nervous system depression, hallucinations, anxiety, and vivid dreams (4) . In the literature, there have been cases that developed rhabdomyolysis depending on the use of SC. However, the number of cases that was monitored and treated with consecutive plasma exchange therapy (PET) and hemodialysis treatment are quite a few (5-7).
Orhan et al. Synthetic Cannabinoids Intoxication Rhabdomyolysis

Case Report
An 19 year old male found unconscious by his girlfriend at home, and was brought to the emergency department. The patient had a history of alcohol and bonsai use and during his physical examination in the emergency department; Glasgow Coma Score was 13, heart rate was 128 beats/ min, blood pressure was 150/110 mmHg, and fever was 37.2 °C. Besides, unconsciousness, agitation, non-pitting edema was observed in legs, rubescence, widespread body pain and facial trismus appearance were observable. The arterial blood gas analysis revealed pH: 7.35, PaO 2 : 91.3 mmHg, PaO 2 : 23.5 mmHg, BE: -11.8 mEq, HCO 3 : 16.3 mEq. First blood chemistry results were creatine kinase (CK): 266760 U/L (normal value: 0-171), myoglobin: 2305, alanine aminotransferase (ALT) 562 U/L, aspartate aminotransferase (AST): 2491/L, lactate dehydrogenase (LDH): 8159 UL, blood urea nitrogen (BUN) 50 mg/dL, creatinine (Cr): 4:58 mg/dL, K + : 7.5 mmol/L, Phosphorus: 7 mg/dL, Na ++ : 125 mmol/L, international normalized ratio: 1:46 PT: 17.6 sec, aPTT: 44.6. Since the drug panel THC in his blood and urine was positive, the patient was admitted to the intensive care unit for further treatment. Because of his high potassium, buffer to liquid was applied to the patient. The patient was taken to hemodialysis for two hours with the diagnosis of acute renal failure, since serum creatinine was 4.58 mg/dL and the hourly urine output was less than 10 mL/h. Because of prolonged coagulation tests two units of fresh frozen plasma (FFP) transfusion was made. On the second day of hospitalization, Cr level was 4.9 mg/dL, the patient was anuric, so hemodialysis was repeated for 3 hours, and as CK value was 365640 U/L, PET was performed with 2400 mL of plasma exchange because hemodialysis was considered to be insufficient. On the third day of hospitalization, Cr was 5.73 mg/dL, he was taken to haemodialysis with 2000 mL ultrafiltration (UF) for four hours. A dose of 0.1 mcg/kg/h dexmedetomine infusion was given to the patient who had general body pain and agitation that resulted in aggression. On fourth day of hospitalization, CK was 338760 U/L, an increase of nonpitting edema was observed in bilateral lower extremities. For that reason, for the second time PET was performed with 4160 mL of plasma exchange and 3000 mL UF was removed. Over the time his hemodynamics was stable, 3500-4000 mL UF was removed -for three consecutive days-to the patient, who had breathing problem and whose chest X-ray had signs of fluid overload.
PET was performed third and fourth time by using 3000 mL of FFP with the value that the CK was 89040 U/L on the sixth day of hospitalization, and with the value that the CK was 44534 U/L on the eight day of hospitalization respectively. During the intensive care, patient received oxygen support with a face mask, on the other hand mechanical ventilation support was not considered to be necessary. An improvement in renal function and an increase in the urine output were observed beginning from the twentieth day. Edema declined in both lower extremities. A total of 8 units red blood cell suspension and 2 units of FFP were transfused during follow-up. Samples for blood, sputum, and urine were sent for microbiologic investigation since he had fever during his follow-up on the fourth. Empiric piperacillin tazobactam therapy was started in a dose of 3x2.25 mg i.v. After 72 hours of the treatment, the patient's treatment was changed to teikoplanin 1x400 mg once in 72 hours, and it was replaced with meropenem 1x0.5 mg i.v. with diagnosis of pneumonia due to fever, consolidation on chest radiograph, and rough breath sounds on oscultation. Nutrition was initiated by the parenteral route, then continued through oral route. Plasmapheresis was performed on the second, fourth, sixth and eighth day of hospitalization. The patient, whose biochemical parameters regressed and agitations were controlled during his treatment, was transferred to the nephrology service. During his service follow-up, fever was not observed under the treatment of teicoplanin and meropenem. On the twenty-sixth day of hospitalization, serum Cr decreased to 1.1 mg/dL, and CK to 851 U/L level (laboratory findings listed at Table 1 ). The patient who had physical restraints was mobilized with appropriate physiotherapy support due to generalized rhabdomyolysis and muscle atrophy related to long term immobilization. The patient was discharged on the thirtyeight day of hospitalization.
Discussion
SCs were identified as a distinct psychoactive substance class in the early-warning system by the European Centre for Monitoring Drugs and Drug Addiction in 2008. It is produced by adding dried plant materials and chemical aroma in a solvent. These products, solvent and plant materials contain toxic compounds (8) .
SCs are more effective than THC. Having full agonist activity, it may cause anxiety, agitation, seizures, catatonic state and confusion by the effect of gamma-aminobutyric acid enzyme inhibition (9) . It is noted that rhabdomyolysis, increased CK level, and consequently kidney failure may develop depending on increased activity (4) .
In many cases, cannabinoid metabolites cannot be shown in the serum and urine samples since SC have a large number of isomers (4). Teske et al. (10) , stated in their study that serum JMH-018N (methanone) level was at the highest with mass spectrometer within the fifth minute; it fell below to only 10 percent of the maximum after the third hour, and it could not be shown in the serum samples at and/or after twenty-fourth hours. Our case was not studied since he was admitted to hospital almost after twenty-four hours, and due to the fact that, in our hospital there was no test to show the SC metabolites in serum and urine samples.
SC use related rhabdomyolysis have been reported in the literature (5) (6) (7) . Rhabdomyolysis is a life-threatening syndrome resulting from the breakdown of skeletal muscle, which causes the release of intracellular contents such as CK, LDH, myoglobin, potassium and phosphorus into the circulatory system.
In their case, Zhao et al. (6) , started dialysis to the patient with two positive edema, and with a level of serum CK of 148000/L; potassium 6.9 mmol/L, and Cr 7.5 mg/dL on the third day of hospitalization. They made a total of 10 dialysis sessions. In the case published by Sherpa et al. (5) , CK was increased to 302000 on the seventh day of hospitalization. Furthermore, SC metabolites were considered to contribute to the increase of CK. With the continuous renal replacement therapy, it was observed that there was a decrease in the level of CK within two weeks.
Ronco (11) stated that conventional dialysis techniques have a limited capacity in removing myoglobin from the circulation due to the extracorporeal technical difficulties, molecular property, distribution in the body, solute transport mechanisms, and the membrane structure. It was commented that with high transfer coefficient, the PET in myoglobinemia was more efficient; on the other hand its restriction was the low volume change (11) .
Because of the limited effect of removing myoglobin from the bloodstream with standard hemodialysis, PET was applied in addition to hemodialysis. With these treatments the CK levels were decreased by more than half (11). Swaroop et al. (12) , suggested plasmapheresis in order to decrease the level of toxic muscle enzymes in patients who did not respond to i.v. fluid resuscitation and to medical therapy in the serious cases of rhabdomyolysis and acute renal failure. Paaske et al. (13) , used PET successfully in acute compartment syndrome and acute renal failure that caused by rhabdomyolysis.
There were clouding of consciousness, agitation, and facial trismus in our case. Serum Cr was 5.16 mg/dL, serum potassium was 7.06 mmol/L, serum phosphate was 7 mg/ dL, and the patient was anuric during his admission to hospital. Besides all these; there were generalized edema in the body, widespread body pain, myoglobin >3000, CK 266760/L, and rhabdomyolysis. Acute renal failure was thought to occur secondary to rhabdomyolysis. Since there was no possibility of continuous renal replacement therapy in our intensive care unit, the patient was taken to hemodialysis. Due to the serum CK, which reached to serious levels on the second day of hospitalization, hemodialysis was thought to be insufficient, so PET was added to the treatment. During the first PET, the plasma exchange was limited to 2400 mL because of hypotension, tachycardia, and sweating. As a result of an average 2500-4000 mL plasma exchange for a total of 4 times, the CK level of the patient was decreased to 27929 U/L. On the twenty-sixth day of hospitalization Cr was found to be 1.1 mg/dL and CK was found to be 851 U/L as a result of PET and hemodialysis treatments. As a conclusion, since SC substance is easily accessible and cheap, the numbers of users increase rapidly. SC use should be considered only in those cases, which have symptoms of intoxication and when drug panels are negative, because of difficulties in detecting these substances in blood and urine samples. As occurred in our case, the use of SC may cause serious life-threatening complications such as rhabdomyolysis. Because of the feature of myoglobin molecule, removing it from the circulation may be inadequate with conventional hemodialysis, it is thought that the addition of PET to the treatment may be useful.
